Introduction
The most common abdominal emergent surgical procedure is acute appendicitis. For treatment laparoscopic appendectomy (LA) can be preferred, which was first described by Semm in 1983. The procedure is especially recommended for women, old and obese patients. It has some advantages when compared with open appendectomy such as causing less pain, a shorter period to get to work, shorter length of stay in hospital, and better cosmetic results [1, 2] . Disadvantages of the procedure are longer time of operation, higher rate of developing intraabdominal abscess and higher cost [3, 4] . To lower costs, some methods have been tried such as using two ports, closing the stump with clips, and an extracorporeal sliding knot [5, 6] . Another way of lowering costs is preferring a handmade loop instead of an endoloop or stapler.
Aim
The aim of this study was to evaluate retrospectively the results of patients in whom a hand-made loop is preferred during LA.
Material and methods
In this study, we included patients in whom a handmade loop is used during laparoscopic surgery of acute appendicitis. Gender, age, information about the operation, and complications related to the operation were collected from patients' files. Purulent fluid collection in the abdomen was defined as intraabdominal abscess. Purulent discharge from incision or erythema on incision were defined as surgical wound infection.
All operations were performed by the same surgical team. All patients received antibiotics preoperatively. The first 10 mm port was placed subumbilically under direct vision; afterwards one 5 mm port was placed suprapubically and one 10 mm port was placed in the left lower quadrant of the abdomen. Patients were lying in the 15-20-degree Trendelenburg position, tilted 10-15° to the left side. Mesentery of appendix was cut after coagulation, then two loops were replaced to the base of the appendix, which were prepared extracorporeally with 2/0 polyglactin. There was 1-2 mm distance between two loops (Photo 1). Afterwards the appendix was cut above the loops and retrieved through the left lower quadrant port. Our loop is a modified type of the Tayside knot that is commonly used [7] . For preparation of this loop, first the suture is curled as a circle and a usual knot is tied at the base of the loop (Photo 2 A). One short and one long limb were created after placing the knot. We formed a second smaller loop with a short limb and wrapped the short limb 4 times around the long limb (Photo 2 B), then we passed the terminal end of the short limb inside the small loop we had formed secondly (Photo 2 C) and tightened the loop (Photo 2 D). The prepared loop was pushed inside the abdomen through the port, leaving the long limb outside. After the loop was placed on the base of the appendix, the knot of the loop was tightened by a grasper.
Results
Sixty-one patients were included in the study. Twenty-four (39%) of them were female, 37 (61%) of them were male. Average age was 30, ranging from 13 to 60. All patients were operated as described before.
There was no need for additional loop or stapler use or conversion to open procedure. After 8 h of operation, all patients began oral intake. The period of stay in hospital was 1.3 (1-2) days. During the post-operative period, one surgical wound infection (1.6%) and two intraabdominal abscesses (3.2%) were detected. When those 2 patients were operated on again, abscess in the Douglas pouch was detected, while the stump of the appendix and cecum were normal. There was no leakage from the stump of the appendix in any patient. At the histopathological examination, 7 (11%) specimens were diagnosed as a normal appendix.
Discussion
Laparoscopic appendectomy is becoming an important choice of treatment for acute appendicitis after widespread use of laparoscopy. But this approach entails higher costs of treatment. There are many studies showing that laparoscopic surgery causes higher costs compared with open appendectomy [8, 9] . For this reason, some surgeons have tried to decrease the number of ports or other surgical instruments used in the operation to reduce costs [10] . In some studies, it has been reported that closing the stump of the appendix with materials other than a stapler or endoloop could lower the costs. Although studies are limited, it has been reported that the stump of the appendix can be closed safely with clips, with extracorporeal sliding knots or with hand-made loops [11, 12] .
Closure of the stump of the appendix with a stapler is a simple but more expensive method when compared with others [4] [5] [6] 13] . Closure with endoloop is a common way and has a lower cost than a stapler [4] . Some authors have described various clips for closure that are easier and cheaper. Partecke et al. demonstrated that using nonab- sorbable polymeric clips is safer and cheaper than a stapler [6] . But these clips are not appropriate for patients who have a stump diameter more than 1 cm. Arcovedo et al. compared an extracorporeal sliding knot with a stapler and detected just one intraabdominal abscess among 63 patients in whom an extracorporeal sliding knot was used. So the authors concluded that the extracorporeal sliding knot method is a safe and cheaper way for closing the stump of the appendix [13] . Kiudelis et al. compared intracorporeal knotting with invaginating suture used in 40 patients with endoloop used in 112 patients. In the first group intraabdominal infection was detected in just 2 patients. This ratio is similar to the second group. So the authors concluded that intracorporeal knotting with the invaginating suture method is a safe and cheaper way for closing the stump of the appendix [14] . Yildiz et al. compared endoloop and hand-made endoloop which was similar to the loop that we used in our study. Intraabdominal abscess developed in one patient among 57 patients who had been using a handmade loop and in one patient among 41 patients using endoloop. As a result they concluded handmade loop usage is cheaper [5] .
Two hand-made loops from polyglactin cost approximately one American dollar (USD) in our country. Costs of stapler, two endoloops, and two clips are 150 USD, 100 USD, and 7 USD respectively. So the hand-made loop is cheaper than all of them.
In our study, most of the patients are male but the ratio is lower than in other series. This is due to the manner of patient selection by the authors. In female patients, LA was preferred for cosmetic reasons.
In our study, a hand-made loop was used in all patients whatever the diameter of the appendix was. Leakage from the stump or cecal fistula did not develop. Just in two patients an intraabdominal abscess developed. In reoperation of these patients, an abscess was observed in the Douglas pouch. The stump of the appendix was observed as normal; no displacement of loops was detected. Intraabdominal abscess formation rate after LA is 2-4%, which is higher than open appendectomy [13] [14] [15] [16] [17] . This may be due to insufficient treatment of local peritonitis laparoscopically. There is no relation between abscess formation and the way used for closure of the stump of the appendix [5, 6, 18] . In our study, like other series, two intraabdominal abscesses and one surgical wound infection out of 61 patients were detected.
Conclusions
Laparoscopic appendectomy by closing the stump of the appendix with a hand-made loop is a cheaper, safe and easy way for treatment of acute appendicitis. As well as usage in different surgical operations, the hand-made loop can also be used in LA safely.
